New solution with constant torsion is derived using the field equations of f (T ). Asymptotic form of energy density, radial and transversal pressures are shown to met the standard energy conditions. Other solutions are obtained for vanishing radial pressure and physics relevant to the resulting models are discussed.
In recent times, a new attractive modified gravity to account for the accelerating expansion of the universe, i.e., f (T ) theory, is suggested by extending the action of teleparallel gravity [8,10−13] similar to the f (R) theory, where T is the torsion scalar. It has been demonstrated that the f (T ) theory can not only explain the present cosmic acceleration with no need to dark energy [14] , but also provide an alternative to inflation without an inflation [15, 16] . Also it is shown that f (T ) theories are not dynamically equivalent to teleparallel action plus a scalar field under conformal transformation. [17] It therefore has attracted some attention recently. In this regard, Linder [18] proposed two new f (T ) models to explain the present accelerating expansion and found that the f (T ) theory can unify a number of interesting extensions of gravity beyond general relativity. [19] The objective of this work is to find spherically symmetric solutions, under the framework of f (T ), using anisotropic spacetime. In §2, a brief review of f (T ) theory is presented. In §3, non trivial spherically symmetric spacetime is provided and application to the field equation of f (T ) is done. Several new spherically symmetric anisotropic solutions are derived in §3. Several figures to demonstrate the asymptotic behavior of energy density and transversal pressure are also given in §3. Final section is devoted to the key results.
In a spacetime with absolute parallelism parallel vector fields h a µ [20] identify the nonsymmetric connection
where h aµ, ν = ∂ ν h aµ . The metric tensor g µν is defined by
with η ab = (−1, +1, +1, +1) is the Minkowski spacetime. The torsion and the contorsion are defined as
The tensor S α µν and the scalar tensor, T , are defined as
Similar to the f (R) theory, one can define the action of f (T ) theory as
where h = √ −g and Φ A are the matter fields. Assuming the action (5) as a functional of the fields h a µ , Φ A . The vanishing of the variation with respect to the field h a µ gives the following equation of motion [14] S
where
∂T 2 and T ν µ is the energy momentum tensor. In this study we will consider the matter content to have anisotropic form, i.e., given by
where, ρ, p r and p t are the energy density, the radial and tangential pressures respectively. In the next section we are going to apply the field Eq. (6) to a spherically symmetric spacetime and try to find new solutions.
Assuming that the non trivial manifold possesses stationary and spherical symmetry has the form [21] (h
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where A(r) and B(r) are two unknown functions of r. The metric associated with (8) takes the form
It is important to note that for the same metric and the same coordinate basis, different frames result in different forms of equations of motion. [22] Using (8), one can obtain h = det(h a µ ) = e (A+B) 2 r 2 sin θ. With the use of Eqs. (3) and (4), one can obtain the torsion scalar and its derivatives in terms of r in the form
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The field equations (6) for an anisotropic fluid have the form 
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It is of interest to note that tetrad (8) is used in ( [23] , Eq. (4·2)). Here we will find other solutions to Eq. (10) without any assumption on the unknown function B(r). In the next section we go to find several solutions to Eq. (10) assuming some conditions on f (T ). First assumption: T = constnt = T 0 From Eq. (9), it can be shown that A(r) which satisfies T = T 0 and T = 0 has the form
where c 1 is a constant of integration. The weak and null energy conditions have the form
The asymptotic form of energy density, radial and transversal pressures when T = T 0 are shown in figure 1 . From figure 1 , one can show that the relevant physics met to the standard energy conditions, given by (12) . We put restrictions on the values of T 0 , f (T 0 ), f T (T 0 ) and B(r) such that Eq. (12) is satisfied. In the case of vanishing radial pressure the second of equations (10) reads
We go to study various cases of Eq. (13): First form of f (T ) In this case let us assume f (T ) to has the form [24] : where a 0 , a 1 and a n are constants. From Eqs. (13) and (14) one can get for the linear case of f (T )
with c 2 being another constant of integration. The asymptote behavior of energy density and the transversal pressure, can be obtained from Eq. (10) . Other asymptote of B(r) violate not only the standard energy conditions but also causality.
By the same way one can obtain a solution for the non-linear case, i.e., when n = 2, in the form
with c 3 being constant of integration. From figure 3 , it is clear that this model meets the standard energy condition when a 0 = a 1 = a 2 = c 3 = 1 and B(r) ∼ 1 r
. Other options are not permitted due to the reasons discussed above. Using Eq. (13) in Eq. (14) we get
According to the model of f (R), also used for the f (T ) theory, as an alternative to the dark energy [14] by taking the function f (T ) presented by Eq. (14) when n = −1, one can obtain a relation between the unknown function A(r) in terms of the unknown function B(r). The asymptote behavior of energy density and the tangential pressure are plot in figure 4. Using the same above procedure we get physically acceptable model as shown in figure 4 .
Main results and discussion All the solutions obtained in this work can be summarized as follow:
• When the scalar torsion is taken to be constant, i.e., T = T 0 a quite general differential equation that governed the two unknown functions has been obtained. By this relation calculations of energy density, radial and transversal pressures are provided. The asymptote behavior of these quantities are drawn in figure 1 for specific asymptote of B(r). From figure 1, it became clear that the asymptote of energy density, radial and transversal pressures depend on the constants as well as on the asymptote behavior of B(r).
• The condition of vanishing radial pressure is derived. A quite general assumption on the from of f (T ) has been employed. Different cases have been studied using this assumption: i) When n = 0, following the procedure done in the case of constant scalar torsion, a differential equation that links the two unknown functions A(r) and B(r) has been derived. The asymptote behavior of the density and transversal pressure are given in figure 2. From this figure one can show that both energy density and transversal pressure are positive. ii) When the condition n = 2 is employed a solution is obtained for a specific form of one of the two unknown functions. The density and tangential pressure are given in figure 3 . From this figure one can conclude that the character of this model is physically acceptable since it satisfied the standard energy conditions. iii) When the condition n = −1, this case is studied for the f (T ) theory as an alternative to the dark energy [14] by taking the function f(T) as given by Eq. (14) , is employed a solution is obtained for a specific form of one of the two unknown functions. The density and tangential pressure are given in figure 4 . From this figure one can conclude that this model is also physically acceptable for the above discussed reasons.
